Fisheries management in Oman faces many challenges due to the current management. There are conflicts among fishermen in using different fishing gears and fishing in the same grounds. Also, the government does not consider the fishermen in setting the policies of fisheries management. In addition, there is unrestricted access to new technologies to the sector and insufficient management of the fisheries resource. This study is based on a survey covered 376 respondents in Oman. Fishermen and non fishermen were targeted and selected randomly. The study aimed to investigate their opinions on the present fisheries management and their opinion on the implementation of Co-management. The figures showed that 32% of fishermen disagreed, while 43.3% of non fishermen undecided on the performance of present fisheries management. However, 33.2% of fishermen and 35% of non fishermen strongly agreed and undecided respectively on the introduction of fisheries co-management. These findings disclose the need to review of the present fisheries management policies and involve the fishermen in the management. This attitude will lead to improve the fisheries management in general and will improve the socioeconomic conditions of fishermen.
INTRODUCTION
The Sultanate of Oman occupies the southeastern tip of the Arabian Peninsula. Oman is bounded by the sea on two sides, the Sea of Oman and the Arabian Gulf to the northeast and the Arabian Sea to the southeast. The Sultanate's landward borders are with the Kingdom of Saudi Arabia to the west and the Republic of Yemen to the south, while the United Arab Emirates borders Oman to the north. Oman has 3,165 km (including bays and islands) of coastline extending from the Musandam at the entrance to the Gulf in the north to the border with the Yemen Republic in the south (National Authority for Survey, 1999) . It has an area of 309,500 sq km and a total population of 2,733,391 (Ministry of National Economy, 2009). Oman has shores of: Sea of Oman and Arabian Gulf and Arabian Sea. There are seven coastal Provence North and South, some of them are located on the Arabian Gulf (Musandam), some on the Sea of Oman (Albatinah, Muscat and Alsharqiah) and the rest are on the Arabian Sea (Alwusta and Dhofar) (Figure1).
The fisheries sector had always been important in Oman, providing a valuable source of employment and food security. Before the extraction and subsequent exploitation of oil in the late 1960s, the sector dominated the Omani economy and supported around 80% of the population. Even today, approximately 50% of the populations rely upon fisheries and agriculture as a source of income and together, the two sectors retain major prominence in terms of the renewable resource economy (Aloufi et al., 2000) . A 200-mile exclusive economic zone extends to be seaward from the shores of Oman and has a huge variety of fish, some of which are not yet exploited. Currently, the fisheries sector represents close to 1% of the total GDP (Ministry of National Economy, 2008) . The main risk is that the study area is categorised of wide sandy grounds and there is a distribution of many artificial reef locations in this area, about 9181 positions (MOFW, 2008) , which include conflict area for fishing. One of the prevalent problems confronting the fishing industry at present is the conflicts and inter-group competition among fishermen who are using different fishing gears. Open access fishery is a serious issue for the management which encourages fishermen to fish as much as they can without considering their natural habitat of nursery area or spawning seasons. Albatinah Provence can be considered as the largest area in terms of the fishermen number which is recorded about 10,028 fishermen out of 36,320 total of fishermen in Oman representing 26.61% (MOFW, 2010 . These statistics disclose that depletion of the catch could have contributed to the declines in landings, which led to over-fishing problem in this area because the landing per boat tends to fall over time. Like these issues in addition to socioeconomic factors may influence the present fisheries management and show many question marks on its performance, thus the need for an alternative approach to the fisheries management is required. So the concept of fisheries co-management was displayed as an alternative for the current management.
The objective of this study is to investigate the willingness of respondents (fishermen and non fishermen) in the Albatinah Provence to accept the introduction of fisheries co-management AOFC. The economic studies indicate that the AOFC in general depends on socioeconomic and demographic factors, such as age, income, family size and work experience.
These variables in addition to others will be evaluated to find out their influence on the AOFC by Omani smallscale fishery. The recognition of the influence of these variables on the AOFC is vital, due to that, it will provide essential information for the fisheries managers and policy makers to plan for better policies for the fisheries sector.
The organisation of paper is as follows. Section 2, describes the methodology that was followed in this study. Section 3 discloses background on the fisheries in Oman. In section 4, the presentation of results and discussions were revealed. Finally, the conclusion is covered in section 5.
MATERIAL AND METHODS
This study is based on a survey of small scale fisheries; the survey based on probability sampling was employed in this study (Ardilly & Tille 2005) . Before the actual survey was conducted, the questionnaire was reviewed and tested several times. Data collection was carried out using a questionnaire that was designed according to the principles described in Mutchnick & Berg (1996) together with semi-structured interviews. Responses to each question were processed and analyzed using SPSS. The survey is expected to represent the Albatinah Provence which consists of eight cities; Barka, Almusanaa, Alsuaiq, Alkhaborah, Saham, Sohar, Liwa and Shinas. The actual survey focused on three cities in the northern part of this region (Figure 1 ), which are Sohar, Liwa and Shinas. The fishermen were selected by a simple random sampling technique (Rao, 2000) .
The general Linear Model is commonly estimated using ordinary least square and has become one of the most widely used analytical techniques in the social sciences (Cleary and Angel 1984) . Most of the statistics used in social sciences are based on linear models, which means trying to fit a straight line to data collected. Ordinary least square is used to predict a function that relates dependent variable (Y) to one or more independent variables (x1, x2, x3…xn). It uses linear function that can be expressed as
Where Y the dependent variable (AOFC) α Constant β Parameters representing the impact of the variables on the AOFC X Independent variables ε Error term So the function for the fishermen will be on the following form: As the non fishermen, the function will be on the following form: 
Coastal and Artisanal Fishery
This type of fishing is represented by artisanal fishermen (36, 320) (licensed, full and part time fishermen) (MAFW, 2010) . They are using limited gears and fibreglass boats (vessels) which represent 96% (18,031 boats) of the artisanal vessels with a total overall length between 5 and 9 meters. Furthermore, they use coastal fishing ships, which are 728 ships, and they are mainly used in the east of Oman (Alsharqiah) with length of between 12 -32 meters. Ashasha is another kind, which is made of the palm tree branches and mostly used in the north east of Oman (Albatinah), there are only 274 boats and are used for light activities. In addition, there is Hori, which is small wooden boat and accounting about 197 units (MOFW, 2008) . Table 1 illustrates the number of fishermen, types and number of vessels by state in Oman (MAFW, 2010) .
Commercial Fishery
This type of fishing is represented by modern fishing ships, using developed techniques and gears for fishing. These ships were hired by fishing Omani companies to fish in predetermined areas and specific quota set by the Ministry of Agriculture and Fisheries Wealth. In each of these ships, there was a government watcher to ensure that the ship is fishing according of fishing regulations of Oman and in the areas that authorized to fish. In addition, they make sure that these ships are fishing the right species based on the license that have been given. Also, there was a satellite surveillance system using (VMS) for surveillance to double check on the fishing trips of the ship. Commercial fishing ships were divided into two categories regarding to fishing method and target fishes: demersal trawlers and long liners (Aloufi et al., 2000) . Trawlers ships which are targeting demersal species for instance (cuttlefish, crocker, sea bream, ribbon fish and catfish) and working in areas for about 10 miles from the coasts or in depth of 50 m and more which is further. The ships of long liners were fishing big pelagic species such as (Yellow fin Tuna, Long tail Tuna, Sailfish and Sharks) and work about 20 miles from the coast (MAFW, 2010) . Due to the conflicts of this fishery with artisanal fishery for fishing in their grounds and breaking the fishing regulations that have been set by the Ministry of Agriculture and Fisheries Wealth, it was eliminated from the Omani waters in 2011.
The Fisheries Management in Oman
The current fisheries management in Oman can be summarised as follows: i) Command and control (top down management): the government sets the rules and legislations by its own and controls implementation and enforcement on the fishery. ii) Open access: there is no definition of the fishing grounds and gears for each area and for groups of fishermen in all parts in Oman. iii) Rules and legislations are not completely implemented.
Regulations and legislations of fisheries set by the Ministry of Fisheries Wealth through royal decree RD53/1981 and Ministerial decision MD3/1983 (MAF ACT, 1981 which is known as Act of 1981. It includes laws of licensing, definition of fishing areas and seasons, conservation and development of living wealth and all aspects related to fishery in general. There are some species and grounds put in closed areas and seasons spite of: shrimp (closed area in Alwusta region and season during April and August) and abalone (season only opened for two months October and November). Also, some islands are protected areas like (Aldemanyate Islands in Albatinah region).
Monitoring control and surveillance are the responsibilities of the surveillance and inspection department (SID) in the MAFW with cooperation with the coast guard and the Royal Navy of Oman. There are patrol teams watching the coasts and borders to make sure that the law is implemented. Also, the (SID) is running a big surveillance project in the budgets of (USD 2.58 million) to control the activities in all coastal areas in the country.
A standard operating procedure is followed while carrying out MCS activities. The procedures include the assignment of fishery watcher during the fishing trip, check list of gears and equipment on the ship, fishing area authorization and the species and quota permitted for the ship. The law was based on fisheries enforcement and inspection as many government agencies were being brought in to cooperate and save the fishing sector from collapse, especially due to immature fishing activities by carrying out MCS activities.
RESULTS AND DISCUSSION
During the survey, 376 samples were chosen randomly out of the total population (4,339) based on the random sampling table. Of the total number of respondents, there were 316 fishermen and 60 for non fishermen. The number of interviewed fishermen from Sohar, Liwa and Shinas were 92 (29.1%), 113 (35.8%) and 111 (35.1%) fishermen respectively. In addition, the non fishermen included fisheries managers, teachers, environmentalists, academicians and scientists.
Out of the 316 fishermen, 32% disagreed on the performance of present fisheries management, while 10.1% agreed. However, as for the acceptance of comanagement, more than half, 50.3% indicated their agreement, while the disagreed respondents accounted only 29.4%. Also, the non fishermen stated their opinions on the performance of the present fisheries management, the majority undecided and accounted for 43.3%. While the rest were divided into agreed and disagreed and accounted for 30% and 26.6% respectively. As of their opinions on the acceptance of co-management, the agreed people were more than half (51.6%). However, the disagreed opinions were less than a quarter (13.3%).
Socio-economic Characteristics
This section investigates some of the respondent's profiles in order to get general statistics according to their social and economic conditions. These are the age, income, family size, work experience, education and relation to the fishery based on the sample area. Table 2 shows that most of the fishermen's age was over 50 years old (26.3%). In Sohar, there were 28.3% of the fishermen within the age group of 41-50 years old, while in Liwa the age group of 21-30 years old represents 32.74%. However, in Shinas, most of the fishermen were over 50 years old and accounted for 33.33%. Also, Table 2 discloses that most of the fishermen were of low income between RO (100-300) as represented by 63.3% of the total fishermen. The level of income depends on the fishing gears that they used. There were many types of the fishing gears like gill nets, traps hand lines, encircling nets and beach seine. Generally, fishermen with high income > RO 1000, who represented 8.9% of the total fishermen, are those who used beach seine and encircling nets because of their fishing efficiency, while fishermen of low income are those who used lines and traps.
Comparison with the findings of another study on the opposite part of Albatinah state by Aloufi et al., (2000) , revealed that an average annual income from fishing of RO 1,869 (approximately. US$ 5,000) was gained per vessel owner for the study area. Noteworthy was that the derived lower income from the fishery, which negatively correlated with literacy level but remained unaffected by employment duality.
Another demographic variable incorporated into the present study was the family size. Table 5 .3 shows that the family size of all sample areas was mostly of 1-5 members group accounted percentage of 29.7, while the lowest group was of the over 10 members and represented 0.3%. In some cases, the family size reaches up to 20 members and this is most often associated with fishermen of old age. Findings on household size from survey on the southern part of Albatinah state found that, the average number of individuals per family was 12.4, which is some 30% higher than the national average (Ministry of Development, 1993) .
General indication for the three sample cities, most of the fishermen had work experience of more than 20 years in percentage of 41.8. However, the group of fishermen experience of 1-5 years was the lowest and represented 13.6% of the total fishermen. As for the level of education attained by the sampled fishermen from the sample cities, in general, the region's fishermen were educationally challenged, with the vast majority being illiterate. The statistics showed that most of the fishermen were uneducated in 30.69 percent. As compared with other studies, Al-Marshudi and Kotagama, (2006) found generally, in Oman the vast majority being illiterate with a mean of 62.9% of the entire sample. Furthermore, the same findings were obtained from study applied in the southern part of the Albatinah state (Aloufi et al., 2000) . Furthermore, on the international level, FAO (2007) estimated that, 41 million people depend on fisheries for livelihood, in which capture fisheries account for 72 percent of the labour force. Fishing households involved in capture fisheries are found to be poorer and less educated than their counterparts in the aquaculture sector, with earnings as low as USD 1 per day (World Fish Centre, 2005) . Table 3 illustrates the Relation to the Fishery by sample area. The fishermen relationship to fishery according to the sample area represents the position of the fishermen that they are occupying in the fisheries industry. The table shows the majority of fishermen occupying as vessel owners and accounted for 39.6%. While, in percentage of 6, the part-time fishermen accounted the lowest occupation group.
The linear regression results of fishermen in the model summary in Table 4 if dl < d < du, the test is inconclusive. As for this part of the study, the limits are as follows: 1.474 < d=1.682 < 1.883 (n=316 and k= 19), which is inconclusive. Table 5 show that the explanatory variables included in the model collectively had a significant impact on acceptance of co-management at 0.05 (p value = 0.001). The analysis revealed findings that the null hypothesis is rejected, and the alternative hypothesis is accepted because the fishermen accepted the co-management. Table 6 discloses that only a few coefficients are individually significant. While, the majority of the coefficients are individually insignificant. It reveals that the variable most influence on acceptance of comanagement and correlated positively, is (Give the fishermen the right to share responsibilities beside other bodies) which accounts on value of 0.255, and it is statistically significant at .000 p-values. This means that when fishermen get the rights to share responsibilities, it will result in a 25.5% increase in acceptance of co- performance, city, conservation responsibility, sea code association membership and age respectively. Generally, as for the other variables, the age as expected correlate negatively with AOFC, which means that the older people will be less accepted and this can be due to their poor knowledge of the benefits of co-management. While, the work experience variable is positively correlated as expected, because the people who have more experience realized the usefulness, and how existing of system involve them in the management like the sea cod (Senat Albahar). On the other hand, education unexpectedly correlates negatively with the co-management introduction, this can be linked to the fact that some of the respondents of higher education were away from the fisheries subjects and were busy in other matters. Some variables correlate negatively, which disclose unexpected figures. These variables are fisheries co-management awareness, importance of implementing co-management and contribution to consultation with fisheries managers. Although they know about the subject of comanagement, however, this attitude could be due to their knowledge of the challenges and difficulties of introduction and implementation of this system like the long time required setting legislative framework, the important infrastructures and the sufficient community structure and homogeneity.
F-statistics in
As for the non fishermen section, the linear regression results in Table 7 The F-statistics in Table 8 show that the explanatory variables included in the model collectively had a significant impact on acceptance of co-management at .05 (p value =.001). The analysis disclosed findings that the null hypothesis is rejected, and the alternative hypothesis is accepted because the non fishermen accepted the co-management. Table 9 discloses that only a few coefficients are individually significant, while the majority of the coefficients are individually insignificant. Also, it shows that the variable most influence on acceptance of comanagement is (Fisheries co-management awareness) which accounts for a value of 0.434 and it is statistically significant at 0.05 (. 002 p-value). This means when people get more awareness about co-management, it will result in a 43.3% increase in acceptance of comanagement. The same variable has t statistics >2 and the highest, then the variables of Opinion on the present fisheries management and Importance of comanagement implementation respectively. As for the variables generally, some variable correlates unexpected negatively with AOFC such as work experience, fisheries co-management awareness, the importance of implementing co-management and contribution to the consultation. These findings meet the same from the fishermen section which reflects the same concerns of challenges and difficulties for comanagement introduction. 
CONCLUSION
The fisheries in Oman represents a very important sector in terms of national economy, employment and food security. Due to this, the government gave special attention in order to get its benefits and provide socioeconomic goals for the resource users. The government controlled the sector by top-down management for more than 40 years with open access and no restriction on harvest and gears use. Moreover, the decisions that are taken have a negative impact on the resource and users and are not accepted from the fishing communities. Many problems occurred due to this management like conflicts among fishermen, while, in some places like in Albatinah Provence overfishing is threatening the area. The socio-economics, attitude, and behavioral variables are all important in explaining the willingness to accept the co-management. Specifically, while fisheries co-management awareness, the importance of implementing co-management and contribution to the consultation are negatively correlated with the AOFC, while the rest of the variables are positively correlated with it. For instance, fisherman work experience is positively correlated with the introduction of comanagement, implying that the longer the experience that fisherman has, the more likely he will accept comanagement. This seems to imply that the longer experience the fisherman has, the more he appreciates the co-management.
In general, the findings reveal that the respondents are unsatisfied of the current fisheries management performance, while a high percentage accepted the introduction of co-management. Specifically, 32% of fishermen disagreed on the performance of the present fisheries management, while 43.3% of non fishermen undecided. However, 33.2% of fishermen and 35% of non fishermen strongly agreed and undecided respectively on the introduction of fisheries co-management. The analysis undertaken by fishermen shows clearly that the level of conservation of resources through the current management are not enough, except for some measures given to the local community sea code (Senate Albahar). In fact, many of the fishermen and non fishermen expressed this wish to involve the local communities in the management.
These findings disclose the need to review the present fisheries management policies and involve the fishermen in the management. This attitude will lead to improve the fisheries management in general and will improve the socioeconomic conditions of fishermen. As a suggestion, Government involvement in comanagement with the other parties in the sector is necessary to correct the current failure and to ensure the provision of an adequate exchange of responsibilities, rights, knowledge and governance for small-scale fishermen in order to achieve the longer sustainability for the resources.
